Acute arterial hypertension inhibits proximal tubular fluid reabsorption in normotensive rat but not in SHR.
The effect of acute arterial hypertension on proximal tubular fluid reabsorption was investigated in Sprague-Dawley rats and spontaneously hypertensive rats (SHR) by measuring proximal tubular flow with a nonobstructive optical method. Under control conditions, spontaneous tubular flow was oscillating at 0.02-0.03 Hz in Sprague-Dawley rats. Acute hypertension induced an immediate increase of mean tubular flow (50% increase after 20 min of hypertension) and augmentation of oscillatory amplitude. Acute hypertension did not alter single-nephron blood flow as measured by laser-Doppler velocimetry (n = 12), suggesting that the increase of tubular flow was due to inhibition of reabsorption but not increase of filtration. By contrast, spontaneous tubular flow was fluctuating aperiodically in SHR. Acute hype tension did not induce a continuous increase of tubular flow or an increase in amplitude of fluctuations (n = 15). When apical Na(+)/H(+) exchange activity of proximal tubule was monitored, acute hypertension did not alter the activity in SHR (n = 8), while similar procedures had been shown to inhibit apical Na(+)/H(+) exchange activity of proximal tubules by more than 40% in Sprague-Dawley rats. These observations suggest that acute hypertension inhibits proximal tubular fluid reabsorption by inhibiting apical Na(+)/H(+) exchange activity in Sprague-Dawley rats and that this mechanism is impaired in SHR.